
NDS-TR-019 
1 July 1971 

VITAL ROOT RETENTION IN DOGS 

BY 

G. S. POE 
D. L. JOHNSON 
and 
D. G. HILLENBRAND 

NAVAL DENTAL SCHOOL 
NATIONAL NAVAL MEDICAL CENTER 
BETHESDA, MARYLAND 20014 

This document h~s been approved for public release and sale; its distribution 
is unlimited. 

R produ co c< by 

NATIONAL TECHNICAL 
INFORMATION SERVICE 

Spr,ngflo ld, V • 2'.1. 151 



- . ~-· 

' . 
~ <91 ~ • • . ,. 

... .... ... - • ' 1<1 1, 

'• . . 
• . , • 

• 

• 

• 

BLANK PAGE . .... 

,, 

• 

.. 

,.. 

-.·~-L~· ;;;;;;;;;===~I====~=~~--';_·_· ..,.,~----------1 - C = • • ;- - .. t 
1
, 

- - - -. E s = • "" 

. .. - ------- ..,. 
I • ·- -

' I 

I 

'. .i t 

I ., 

r. , 
I 

I 



ADMINISTRATIVE INFORMATION 

This work was accomplished under Bureau of Medicine and 
Surgery Research Work Unit MR041.20.02-6052, and was supported 
through funds provided by the Bureau of Medicine and Surgery • 

• 
\', '1 T,: '.,EC (\OK 

. ,_1 , ti: i ~1 1•11 • 
.~ :1. ~f". D 

"1 l 1t .~. ,. ' t' 
. .... .... .. ..... 

.. ... ....... . .. .... ....... . 

. .. ·· ··· ·•· " 

D l. : MIL ;r., , .r Sl'EC(A_ 

1A \ 

Submitted by: .. ---~-·-· ······---:;; 

4/<///-f-~ 
s. v. ~; / 
Commander, DC, SN 
Head, Research and Sciences 
Department 

Approved by: 

{ t.i'.L,~1
: 'fJ~>~dc 'W. C. VO l'AR , JR. 

Captain, pc, UN 
Commandf g Offltcer 



Secunty Classification 

DOCUMENT CONTROL DA TA • R&D 
(Security claeelllcallon ol lllle, body ot ebelract end lndexlnQ annotation muet be entered wl,en the overall report le cluaified) 

I , O"IGINATING ACTIVl"!'Y (Corporele author) 2e , REPORT SECURITY C L.ASSIFICATION 

Naval Dental School UNCLASSIFIED 
National Naval Medical Center 
Bethesda, Maryland 20014 

2 b . <iROUP 

3 , REPORT TITLE 

VITAL ROOT RETENTION IN DOGS 

4, DESCRIPTIVE NOTES (Type ot report and lnc/uaive delea) 

I , AUTHOR($) (I.HI name, llrel name, In/lie/) 

G. S. Poe, Lieutenant Commander, DC, US~, D. L. Johnson, Captain, DC, USN, 
D. G. Hillenbrand, Lieutenant Commander, DC, USN 

I , REPORT DATE 

1 July 1971 
7a , T-OTAL. NO . OF PAC.ES 

3 
17 b . N0 .

3 
OF REl'I 

la, ,CIONTl'IACT 01'1 Gl'IANT NO , 9e. ORIGINATOR'S REPORT NUMIIER(S) 

b. Pl'I0.11:C T NO, 

c. 

NDS-TR-019 

I b . 0TH El'I Rt:PORT No(S) (Any other numbere that may be eeelftted 
thl• report) 

d¥0RK UNIT NO. MR041.20.02-6052 
,~ -• Ul::>fKlnUll.Ul.', ::>l.l\J.tMt1u 

This document has been approved for public release and sale; its distribution 
is unlimited 

11 , SUPPLEMENTARY NOTH 12, Sl"ONSORING MILITARY ACTIVITY 

BUREAU OF MEDICINE AND SURGERY 
Navy Department 
Washington, D.C. 20390 

13
· ABSTRACT Histologic and clinical studies have shown that retained tooth 

roots, when endodontically treated, prevent the resorption of alveolar 
bone. It has also been reported that root fragments recovered from 
jaws frequently show vital pulp tissue. However, it has not been 
determined if vital root retention is a feasible clinical procedure. 
The objective of this procedure would be to preserve alveolar bone 
for prosthetic appliances. The purpose of this study was to ascertain 
whether retained roots will maintain their ~itality after removal of 
the clinical crowns. A buccal mucoperiosteal flap was raised bilat­
erally from the distofacial angle of the second bicuspid to the mesio­
facial angle of the first molar in the mandible of three dogs. The 
crowns of the third and fourth bicuspids were removed using a high 
speed handpiece with water coolant, and the remaining root structure 
was smoothed to the level of the alveolar crest. A lingual flap was 
raised by blunt dissection, and horizontal split-thickness incisions 
were made along the base of both buccal and lingual flaps in order to 
obtain complete wound closure. The operative sites were irrigated with 
saline solution, and the flaps were sutured. At 60, 90, and 120 days, 
the animals were sacrificed, and block sections of the operated teeth 
and one adjacent bicuspid were surgically removed, sectioned, and 
stained. Histologic examination showed that (1) vitality of all root 

I 

stumps was maintained up to J 20 days; (2) calcifications developed at the 
orifices of the canals; (3) no detectabl e pathologic changes occurred. 
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ABSTRACT 

Histologic and clinica l studies have shown that retained tooth 
root s , when endodont ical ly treated, prevent the resorption of alveolar 
bone. I t has also been repor ted that root f ragments recovered from 
jaws frequentl y show vital pulp tis sue . However, it has not been 
detenni ned if v i tal root retention is a feasible clinical procedure. 
Th e objective of this procedure would be to preserve alveolar bone 
for prosthet ic appl iances. The purpose of this study was to ascertain 
whether retained roots will maintain their vitality after removal of 
the cl i nical crowi1s. A buccal muco?er:iosteal flap was raised bilat­
erally from the distofacial angle of the se~ond bicuspid to the mesio­
facial angle of the first molar in the mand i ble of three dogs. The 
crowns of the third and fourth bicuspids were removed using a high 
speed handpiece with water coolant, and the remaining root structure 
was smoothed to the level of the alveolar crest. A lingual flap was 
raised by blunt dissection, and horizontal split-thickness incisions 
were made along the base of both buccal and lingual flaps in order to 
obtain complete wound closure. The operative sites were irrigated with 
saline solut ion, and the flaps ✓ere sutured. At 60, 90, and 120 days, 
the animals were sacrificed, a nd block sections of the operated teeth 
and one adjacent bicuspid were surgically removed, sectioned, and 
stained. Histologic examination showed that (1) vitality of all root 
stumps was maintained up to 120 days; (2) calcifications developed 
at the orifices of thP. canals; (3) no detectable pathologic changes 
occurred. 
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I NTRODUCTION 

Root s withou t crow11s , embedded or otherwise, have historically 
been th e ab mination of ver y de nt is t. Si nc e most extracted teeth 
have undergone pathologi c pulpa l changes , the residual root frag-
me nts could b a sour ce of f u tu r e pa tltology . These root fragments, 
when obs er ved 0n postop e r ati ve r adiogr aphs , a r e considered unesthetic 
by the op erator and r ef l ec t bad f orm wh e n seen by others. The stigma 
associat ed w"it l1 s ue h prof essional procedure ha s unnecessarily delayed 
researc h on retai ni ng vita l r oot stumps . 

Howe ll, L i n 1960 , began cl i.n i cal t r ial s i n an attempt to preserve 
a lveola r bon e by r e t ai ning the root s of tee th. This was done by filling 
th e r oo t canals , sec t i oni ng the crowns f r om t he roots, and closing a 
fu ll th ickness f lap over t he res i dual stump. Some of these cases 
hav e now been un der observ a t i on for more than 10 years with no apparent 
l oss of bone and wi t h an adequa te denture foundation being preserved. 

Bjorn, 2 i n 1961 , conducted similar stud i es us i ng dogs. He created 
per i odonta l lesions by remov i ng the sof t t i ssue and supporting ~one 
on th e f a cial one thi rd of the r oots . He then allowed the site to heal. 
Af t t=r 6 months , he s ect' oned th e crowns f r om the r oots of these teeth, 
fi l l ed th e r oot cana ls, pl aced an amalgam seal, and closed a full thick­
ness f l ap over the r oot s tump. His tologi c followup showed complete or 
almost complete r egenerat i on of the bone, periodontal membrane, and 
cementum i n all anima ls. 

I n 1965 s: or nJ r epea ted this s tudy , using human teeth that had 
s ever e per:i.odo nt a l involvement . Aga in, there wa s marked bone 
regener ation . 

No ne L t he afo r ement i oned stud i es was concern~d with the planned 
retent i on of vita l roo t stumps . This study was conducted to determine 
whe t her r et,1 i ned vit 1 root stump s without root-canal treatment will 
mai ntai n the i r vi t a l i t y af ter removal of the cl i nical crown. The 
ult ima t e ob j c t ive of reta i ning them would be to preserve alveolar 
bone. 

MATERIALS AND METHODS 

Thr ee adult dogs of mixed breeding were anesthetized with pento­
barb i t a l a nd preopera t i ve radiographs of the operative sites were taken. 
The f ollowing procedure was per f ormed bi l a t erally on the mandible. A 
buccal mucoperios t eal f lap was ra ised from the distofac i al angle of the 
second bicus pi ds t o the mes i ofacial angle of the first molar. Vertical 
i ncisions and blu nt dis sect i on were employed. The crowns of the third 
and fourth bi cuspids wer e removed using a high speed handpiece with 
wa t e r coolant. The remaining root structure was smoothed to the level 

The opi nions or assert i ons con t ained herein are the private ones 
of th e wr iter s and ar e not to be construed as offic i al or as reflecting 
th e v iews of t e Navy Department or the nava l serv i ce at large, 
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of the alveolar crest wi th den t al burs and a bone file. The surgical 
sites were irrigated wi th sterile sal i ne s olut i on , A lingual flap 
was raised by blunt di s s ection, and hori zon t al spl i t-thickness relaxing 
incisions were mad e along t he base of bo t h buccal and lingual flaps 
i n order to obtain comp lete wound closure . The fl aps were sutured with 
00000 monofilament, us i ng an a t raumat ic needle . Ster ile techniques 
were followed throughou t these procedure s . Pos t operat i ve radiographs 
were taken, and the dog s wer e placed on a soft diet . The sutures were 
removed 5 days postoperat i vely. 

At 60, 90 , and 120 days the dogs were anesthet i zed and radiugraphs 
taken. One animal was sacri fi ced at the end of each t i me period by 
formal i n perfusion vi a the common carot i d arter i es, Block sections of 
the operated t eeth and one adjacent bi cusp i d were surgically removed 
for study, The block sect i ons were fixed i n a 10% formalin solution, 
decalcifi ed in a 10% formic ac i d solution for 4 weeks, serially sec­
tioned at 6 microns, and sta i ned with hematoxyl i n and eosin. 

RESULTS 

The postoperative course of healing was uneventful. There was no 
clinical evidence of abnormal healing in any case, and the mucosa over­
lying the operated site appeared normal. 

Compari s on of the rad i ographs ta~en preoperatively with those taken 
during the course of heal i ng and at the time of sacrifice did not reveal 
any significant changes in the roots or the surrounding bone. Histologic 
sections were obta i ned from four operated teeth (crowns removed) and 
two nonoperated teeth for each time period. Microscopic examination at 
60, 90, and 120 days showed all roots to contain vital pulp tissue, The 
radicular port i on of the pulp exhibited l i ttle, if any, change, The 
odontoblastic layer was intac t ; the cellular composition of the pulp 
was normal; and ther e were no significant inflammatory changes. The 
overlying connective tissue and epithelium were also normal. 

Calcification was noted at the junction of the pulp canal and the 
overlying connective tissue of operated teeth. In some cases it was 
identifiable as secondary dent i t. anc!. was continuous with the canal wall, 
These dentinoid calcifications had an irregular tubular structure, and 
appeared to represent an attempt to seal or bridge the orifice of the 
canal. In other sections, the calcifying t i ssue did not appear to be 
attached to the canal wall but was located centrally over the pulp canal. 
This tissue more closely resembled bone or osteoid histolog~cally. A 
generous blooa supply was evident between the overlying connective and 
pulp tissues in all ect i ons. 

DISCUSSION 

The results of this study show that the dental pulp of dogs, when 
provided with an adequate blood supply, will heal in up to 120 days 
much like any connective tissue, This find i ng ma y provi de a basis 
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for the development of a prac t ical me thod of retaining vital roots in 
the mandible and maxi llae of human , ther eby pr eserving the residual 
ridge to support denta l pro s t heses . Admi tt ed ly, such a heretical 
~echnique may se m to hav e limited appli ca t ion. However, if it should 
prove to be pr act ica l i n humans, it would be useful for treatment of 
carefully select ed cases. The i ndicat i on for th i s treatment might be 
a therapeutic r equirement to remove t eeth having vital pulps in areas 
where maintenance of the alveola r r idge was particularly critical. 
Further stud ies of thi s technique should be carried out in monkeys. 

SUMMARY 

A study utilizing three adult dogs was conducted to determine 
whether retained vital root stumps without root-canal treatment will 
maintain the i r vitality a fter removal of the clinical crown. Histologic 
examination showed that, up to 120 days : 

1. Vitality of all root stumps was maintained, 
2. Dentinoid calcifications formed i n an apparent attempt to 

bridge the cana l orif ices. 
3. No periapical pathology was present. 
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